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A retrospective review of 56 patients operated upon for tumours of Oddi was performed in order to
determine optimal diagnostic and therapeutic procedures.
Common presenting symptoms were jaundice (86%) and anemia (21%). Mean size of the tumour was

2.3 cm. Five tumours were benign and 51 were malignant. According to the classification of Martin, five
were grade I: 10 grade II; 18 grade III; and 18 grade IV. Forty-seven patients underwent resection of the
tumour: three local excisions for small benign tumors, six ampullectomies (followed in three by a
Whipples’ procedure for recurrence) and 41 Whipples’ procedures. The hospital mortality was 5.3%,
minor complications appeared in 21%.
The overall five years survival was 41%. It was 75% in grade I, 50% in grade II, 40% in grade III and

10% in grade IV. The patients who received ampullectomies were alive with a follow-up of one, two and
three years. All patients operated upon for a benign tumour were alive except one who died of cardiac
failure. Ultrasonography and duodenoscopy are the most useful tests for the diagnosis of tumours of
Oddi. Prognosis depends on the degree of infiltration of the duodenal wall and the presence of positive
lymph nodes. Whipples’ procedure is best but ampullectomy can be used in elderly or poor risk patients.

Malignant tumours of the ampullary region are infrequent and reported to constitute betwee 0.02 and
five percent of all cancers of the digestive tract. With wider application of endoscopic techniques, ther
has been an increasing interest in this group of tumours during recent years. In the literature tumours of
Oddi are usually reported in the group of periampullary tumours, including tumours of the ampulla
itself, duodenal wall surrounding the ampulla, the distal part of the common bile duct and head of the
pancreas. We have wanted to distinguish specifically the tumours of the ampulla of Vater and have
adopted the term tumour of Oddi introduced by Marchal and Hureau. The sphincter of Oddi exactly
delineates the junction between the bile duct, pancreatic duct and duodenum. We wanted to avoid using
the anatomic term ampulla of Vater, since this structure rarely appears as an ampulla. This then
excludes tumours in the head of pancreas, common bile duct above ths phincter of Oddi and tumours of
the duodenal wall adjacent to the papilla. These tumours seem to behave differently from other
pancreatic tumours, as they carry a different prognosis and need special attention. We have therefore
reviewed retrospectively 56 patients with tumours of Oddi with special reference to diagnosis,
histopathologic examination and surgical therapy.
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MATERIAL AND METHOD

Fifty-six patients were operated upon for ampullary tumours at the Centre de
Chirurgie Digestive de l’Hopital Saint Antoine during the 15 years ranging from
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October 1970 to October 1985. The clinical histories, operative findings and
histologic specimens were reviewed. All patients were followed-up, except five,
where information was retrieved from charts, referring physicians or the civil
registry.

RESULTS

Clinical Signs

Obstructive jaundice was the most frequent presenting symptom (84%). It was
progressive and evident in 25 patients, intermittent in seven patients or associated
with cholangitis in 16. Weight loss exceeding 10% of the body weight was observed
in 20 patients (36%). Twenty patients had abdominal pain (36%). The pain was
remitting, of low intensity and had persisted for several months. Twelve patients
(21%) had hypochromic anemia, and five out of these patients had signs of
gastrointestinal bleeding. Seventeen patients exhibited hepatomegaly (30%), a
distended gallbladder was noted in 12 (21%) and finally a palpable mass in the
epigastrium was noted in three patients.

Diagnostic Work-up
Bilirubin levels ranged from 68 to 340 umol/l in patients with obstructive jaundice,
except in nine where bilirubin was normal on admission.
The diagnostic approach changed during the 15 years of the study. Among 19

patients having a barium meal, only five exhibited a diagnostic impression on the
second part of the duodenum. At duodenoscopy the tumour of Oddi was evident in
12 patients and 7/12 biopsies were positive. Endoscopic retrograde cholangio
pancreatography (ERCP) revealed the tumours in 7/7 patients. Twenty-three
patients had abdominal ultrasound but only 12 were diagnostic in that they showed
dilated bile ducts with an echogenic mass protruding into the duodenal lumen. In
five patients a probable diagnosis of pancreatic cancer was made. In two patients
the likely diagnosis of common bile duct stone was made and in the remaining four
patients dilated bile ducts were observed without any obvious etiology. A PTC
(percutaneous transhepatic cholangiography) showed in one patient an obstruction
at the level of the sphincter. Arteriography (four patients), intravenous cholangio-
graphy (one patient), liver scintigraphy (two patients) or laparoscopy (seven
patients) were of no diagnostic value.

Histopathologic Examination

Seven of the twelve biopsies taken at endoscopy were diagnostic. All other
diagnoses were made at laparotomy. The tumour mass ranged from 0.5 5 cm
(mean 2.3 cm). Two thirds of the tumours were exophytic (the largest of 5 cm was
growing intraduodenally) and one third were infiltrating.

Fifty-one (91%) were adenocarcinomas. Forty five were well differentiated, two
thirds had a papillary or villous growth pattern and they were especially extending
into the duodenum. One third consisted of tubulo-alveolar or tubulo-excretory
cancers with infiltration in the duct and the duodenal wall. The latter group of
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tumours were macroscopically infiltrating and ulcerating. Six tumours were anap-
lastic or undifferentiated. Lymph node metastases were present in 18 cases.
According to the classification of Martin: (Table 1) five tumours were stage I, 10
stage II, 18 stage III and 18 stage IV >

Five tumours were benign: three adenomas were operated upon with a pancreati-
coduodenal resection, resection of the ampulla and local excision with sphinctero-
tomy respectively; two hyperplastic polyps were removed by local excision and
sphincterotomy.

Table Histologic classification of tumours of Oddi according to Martin

Stage Local tumour, intra-ampullary or duodenal with a papillary or villous growth and without
infiltration of underlying structures.

Stage II Infiltration of the sphincter of Oddi or bile duct or the submucosa of the duodenum without
penetration of the muscular layer of duodenum.

Stage III Infiltration at or beyond the muscular layer of the duodenum.

Stage IV Regional or distant lymph node metastases or extension periduodenally or into pancreas.

Surgical Therapy
All patients were operated upon (Table 2). Nine patients underwent a local
resection: six ampullectomies and three local excisions with sphincterotomy. The
six ampullectomies were performed in two cases for a benign tumour; one for a
malignant tumour, three for malignant tumours subsequently followed by pancrea-
ticoduodenal resection (two had local recurrencies 14 and 24 months later and one
patient had incomplete local tumour excision). These last three patients appear in
the group of pancreatico-duodenal resections. One ampullectomy for a malignant
tumour was followed by a choledocho-duodenostomy because of difficulties in
reimplantation of the common bile duct in the duodenum.
The three local excisions of the benign tumours were performed without

complete ablation of the sphincter and followed by a simple sphincterotomy.

Table 2 Mortality and morbidity

Number Mortality Morbidity

Local excision* 9 0 0
Duedeno-pancreatic
resection:
Total 41 3 (7.3%) 12 (29%)
Primary 28 3 (7.3%) 9 (32%)
Secondary 13 0 3 (23%
By pass 10 (10%) 0
Total* 56 4 (2.2%) 12 (21.5%)

Three cases with local excision underwent a subsequent duodeno-pancreatic resection and one a
bypass procedure.
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Fourty-one patients had a pancreatico-duodenal resection. Twenty-eight were
performed as a primary procedure, 10 after pre-operative biliary decompression
and three following previous ampullectomy. One of these tumours was benign and
40 were malignant.
Ten patients had only a bilio-enteric bypass for malignant tumours. The morbi-

dity and mortality are given in Table 2. There were four hospital deaths: one
cardiac arrest in a 89 year-old lady after a biliary,diversion and three deaths after
pancreatico-duodenal resections; two with a leaking pancreatico-jejunostomy and
one with a bleeding anastomotic ulcer.
There were no complications in patients undergoing biliary diversion alone or

local resection. In the group of pancreatico-duodenal resections there were compli-
cations in 12 patients (29%): six pancreatic fistulas with an output ranging from 0.5

1.5 1/24 h and lasting 20-45 days; one peritonitis after breakdown of the
pancreatico-jejunal anastomosis; three gastrointestinal hemorrhages from diffuse
gastritis; one prolonged gastric retention and one wound abscess. There was one
late complication with an anastomotic ulcer after six months.

Thirty-one of the fifty-six patients have died during the observation period of 15
years. Besides the four reoperations mentioned above, seven patients had liver
metastases, seven local tumour extensions, three peritoneal carcinomatosis, one
cerebral metastases and one had pulmonary metastases. In eight patients the cause
of death is unknown. Forty-one percent of the patients were alive at five years after
a pancreatico-duodenal resection for malignant tumours and 10% of the patients
after biliary diversion alone (Figure 1). Life table analysis according to tumour
stage shows that 75% of the patients were alive at five-years in stage I, 57% in stage
II, 33.6% in stage III and 8% in stage IV (Figure 2).
The three patients who underwent ampullectomy alone, one for a benign and

two for malignant tumours are alive and well at one, two and three years
respectively. Among the five patients with benign tumours, one died after a
subsequent cardiac operation, one is lost to follow-up. The others are alive and well
at one, three and six years respectively.

DISCUSSION

Jaundice was the most common presenting symptom of the patients with tumours
of the Oddi. Most often it was clinically evident and of the type seen in pancreatic
cancer, sometimes as seen in cholangitis. A variable and recurrent jaundice was
seen in only 12% of the patients. In 36 percent of the patients it had been preceded
by intermittent abdominal pain, as has been reported in other series as well3’4’5. The
combination of jaundice and gastrointestinal bleeding was rapidly diagnostic, but it
was not frequent in this study, where only 10% had melaena and 21% anemia6. In
the literature the frequency ranges from 25 to 60% . Some of the patients had had
symptoms for more than six months, which could indicate a slow progression of the
tumour or the development from an initially benign tumour8’9.
The most widely used means of confirming the diagnosis today are ultrasound,

ERCP and PTC. Ultrasound is the first examination in cases of obstructive
jaundice. It usually shows dilated bile ducts and the site of obstruction. To prove
the presence of a tumour of Oddi is more difficult and depends on the experience of
the examiner, the morphology of the tumour and its size, since tumours of less than
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Figure Surgical treatment of tumours of Oddi. Life table analysis (Kaplan-Meier) of survival after
treatment of 50 tumours.

n 40 duodeno-pancreatic resection
)n 10bypass

Patients undergoing local resection alone are not included in the figure.

one cm diameter are rarely seen. It may be possible to detect smaller tumours by
the use of endoscopic ultrasound. In the present series ultrasound was diagnostic in
more than half of the cases preoperatively.

Sideviewing duodenoscopy is the preferred method of examination1. It allows
direct vision of tumours of the Oddi and their intraduodenal growth, which was
found in 2/3 of the cases in our series and it also makes biopsy possible. In this
series 7/12 biopsies confirmed the diagnosis and 42% were false negatives. Walsh
reported 25% false negatives in his series 1. Nakao2 reviewed 26 series of ampull-
ary tumours of a total of 460 cases and found that in only 3.7% was the diagnosis
reached preoperatively. Even with progress in endoscopic techniques one can only
count on the positive biopsies and only be certain that a tumour is benign (< 10
percent of cases) when examining the excised tumour. ERCP may increase the
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Figure 2 Survival curves (Kaplan-Meier) after duodeno-pancreatic resection (n 40) according to
tumour stage. The three operative deaths are excluded. Stage "n 5. Stage II :n 8. Stage III :n
16. Stage IV :n 11.

diagnostic accuracy to 85-90%". Seyrig et al. performed an endoscopic sphinctero-
tomy to aid diagnosis and to obtain preoperative biliary drainageTM. Percutaneous
transhepatic cholangiography is preferred by some authors and this allows for easy
determination of the proximal extent of the tumour4. It also allows preoperative
biliary drainage. It carries a significant morbidity though15 and we think that it is not
necessary in most instances. The suspicion of a tumour of Oddi in most cases, leads
to operative intervention. At operation cholangiography, choledochoscopy or
duodenotomy will ascertain the diagnosis. Frozen section biopsies are difficult to
interpret and are accompanied by a failure rate of 10 to 35% 10,16,17,18. In any case,
the presence of a tumour of Oddi should lead to an excision, since the majority are
malignant (91% in this material). Moreover, the rare benign lesions (adenoma and
hyperplasia), are considered to be premalignant19. In a recent investigation adeno-
matous structures were found in the center of malignant tumours of Oddi in
91.4%20
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Surgical resection alone allows for long term survival and duodeno-pancreatic
resection is the preferred operation, undertaken in 73% of the patients in the
present series. The preoperative biliary drainage is a very controversial issue s’2’22

and seems often of little value. The overall operative mortality in this series was 7.1
percent and 7.3 percent after duodeno-pancreatic resection. Higher mortality
figures of around 20% are found in older publications23’24, but more recent reports
have shown an improvement’2526. We have also observed a continuous improve-
ment and only had one death in the last 50 duodeno-pancreatic resections.
The main cause of morbidity and mortality is dehiscence in the pancreatico-

jejunal anastomosis 722’23’2s. The improved technique reported by our group27 and
which leaves a jejunal segment of 60 cm between the pancreatico-jejunal and
biliary anastomosis, avoids the risk of bile reflux into the pancreatico-jejunal
anastomosis and transforms a potential pancreaticoojejunal dehiscence into a pure
pancreatic fistula, which is of lesser gravity.
The overall five years survival after duodeno-pancreatic resection for a malignant

tumour of the ampulla of Vater has been 41%, depending on the degree of local
invasion. The classification of Martin (Table 2) allows for a better estimation of
prognosis after resection. It includes the localisation, histologic type, size and
lymph node involvement. According to this, tumors of stage I, which are localized
and non-invasive, have a five year survival of 75-80%. Corresponding figures for
stage II (not growing beyond the submucosa of the duodenum) and stage III
(penetrating tumours) are 40-20%. The figures are better in this series, but the
number of patients in the different groups is fairly small. In stage IV tumours with
evident lymph node metastases, the five year survival is less than 10%9

After bilio-enteric anastomosis alone, less than 50% of the patients are alive
after six months and only one lives for three years. These poor results have been
confirmed by other studies as well.

Halsted28, described in 1899 duodenopapillectomy or ampullectomy. This ope-
ration consists of a local resection of the tumour and the sphincter of Oddi with
surrounding duodenal wall via a duodenotomy. It necessitates the reinsertion of the
common bile duct and pancreatic duct into the duodenum, which can be a delicate
task. This operation may be sufficient in cases of benign tumours, where the
histologic examination of the entire tumour embedded in paraffin blocks has
excluded the presence of loci with cancer growth. It is however insufficient to cure
malignant tumours of Oddi, which constitute the majority of the cases. Of the five
patients with a malignant tumour of Oddi who had a local resection in this series,
three had to be reoperated with a duodenopancreatic resection subsequently. This
operation may be applied in patients unfit for a duodeno-pancreatic resection and
low mortality rates have been reported by several groups29’3’31. It allows an
effective drainage of the bile duct and pancreatic duct into the duodenum and also
avoids the continuing bleeding from the tumour. This procedure thus has advan-
tages compared to bilio-enteric diversion alone or endoscopic treatment. This was
exemplified in one 79 year old lady in this material where biliary drainage and
hemostasis was achieved. Two years later she had an intraluminal recurrence,
which could not be locally excised, but then treated by a duodeno-pancreatic
resection, which was well tolerated.
The duodeno-pancreatic resection is thus the preferred operation for the major-

ity of these tumours and the ampullary resection should be used only exceptionally.
There are no reports of adjuvant treatments such as radiotherapy or chemotherapy
being of any benefit for tumours of Oddi.
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INVITED COMMENTARY

The authors have reported on their experience of 56 patients with tumours of Oddi
and are to be congratulated not only on their excellent surgical results but also in
their analytical approach.
The authors have commented on the increasing role of endoscopic retrograde

cholangiopancreatography (ERCP) in the diagnosis of these tumours. It is apparent
that improvements in abdominal ultrasonography have also taken place as in 12 of
23 cases (52%) a precise diagnosis was made using this modality alone.

Biopsies were positive in only seven of 12 cases (58%) in whom this was
undertaken at ERCP. This diagnostic problem has previously been reported by
Leese et al. . Tumours of Oddi may be confused macroscopically with inflamma-
tory pseudotumours either at ERCP or during surgery. The authors are correct in
indicating that frozen section is often not reliable and that paraffin section histology
is required. The diagnostic yield can be increased by undertaking a biopsy of the
centre of the tumour mass after endoscopic sphincterotomy, if need be repeating
the procedure 1. One would agree with the authors that if there is any doubt a
formal resection should be undertaken.
Although there is a general consensus of opinion that adenomas of this area are

premalignant, there is little substantial evidence that this applies to "hyperplastic"
lesions. Indeed, such lesions may represent a variant of the inflammatory pseudotu-
mour which appears to be quite benign and which often regresses 1.
The authors’ lack of enthusiasm for local resection of these tumours is shared by

others. Although the operative mortality rate was low in their hands and is similarly
low in a few series, others report a very high mortality. Although some have
recommended this as the primary treatment2, this has little validity as these
tumours have not been staged and therefore survival cannot be properly judged in
comparison to the Whipple operation.
The authors are to be congratulated for analysing their data according to

Martin3. The official TNM system does not appear to sufficiently categorise
outcome for patients who have undergone resection. Unfortunately, the system of
Martin has received little recognition but a number of groups have come up with a
very similar system to that of Martin4-7. Clearly it should be one of the tasks of the
hepato-biliary community to agree on a standardized system of staging.
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The main development of endoluminal (endoscopic) US is perhaps not so much
in diagnosis but in the accurate pre-operative staging of tumours of Oddi. In this
way it may be possible to choose the best treatment for each individual patient.
The operative mortality mirrors the general trend in specialised units in achieving

a commendably low rate with figures improving even more recently. It should also
be borne in mind that endoscopic sphincterotomy (with or without stenting) can
produce excellent palliation in high risk cases with some five year survivors even in
biopsy proven cases9’1.
Although no forms of adjuvant therapy have yet to be shown to have any value,

it is apparent that patients with Martin’s Stages III and IV represent a group at
whom future trials should be aimed. Encouraging results have been obtained with
radiotherapy and 5-fluorouraci! in pancreatic cancer1 and such a regimen may be
suitable in cases of tumours of Oddi. Multicentre trials will be required in order to
resolve this.

Finally, pylorus-preserving pancreatico-duodenectomy is emerging as an import-
ant development in the treatment of tumours of Oddi. Although the results are still
relatively early at the present, this procedure seems to offer improved well-being to
patients without compromising long-term survival2.
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This retrospective review of 56 patients operated upon for tumors o Oddi over a 15
year period presents some interesting and perplexing problems. The analyses
regarding clinical and laboratory features, diagnostic procedures employed and
pathologic analysis of the material was carefully conceived and taken together,
yield anticipated and acceptable conclusions.

am perplexed by the definitation and limitation of the anatomic term Oddi,
although it has been defined by Marchal, Hureau and others.

If the area covered by the sphincters described by Oddi and refined by many
surgeons and anatomists, especially by Boydenl, the terminal bile duct and the
terminal duct of Wirsung are a part of the Oddi apparatus. Thus the precise origin
of these tumors must be variable, and at times, difficult to determine.

Despite this confusion on my part this manuscript contains important data and
valid conclusions. The operative mortality is within the currently acceptable range.
The incidence of pancreatojejunal fistula was high but the authors indicated that

they had altered their technique of this anastomosis with favorable results. A
precise description of their current method would have been revealing.

Their final conclusion that pancreatoduodenectomy is the preferred operation in
the treatment of these tumors is correct.
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